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Art Unit: 2814 

DETAILED ACTION 
Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
* form the basis for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in public 
use or on sale in this country, more than one year prior to the date of application for patent in the United 
States. 

2. Claim 1 is rejected under 35 U.S.C. 102(b) as being clearly anticipated by Fazan 
et al. (U.S. Patent No. 5,433,794). 

Fazan teaches a method of fabricating a semiconductor device comprising the 
steps of: 

(a) forming an oxidation prevention film (3) on a circuit formation surface of a 
semiconductor substrate (1)j _ _ . . _ ~ - - ^ — : — — —— L 

(b) forming a trench (T) having a desired depth at a predetermined position of the 
circuit formation surface of the semiconductor substrate; 

(c) oxidizing the trench portion (2A) formed in the semiconductor substrate; 

(d) burying a buried insulating film (4) into the trench so oxidized; 

(e) removing the buried insulating film (4) formed on said oxidation prevention 
film (3); and 
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(f) removing the oxidation prevention film formed on the circuit formation surface 
of the circuit substrate. (See Figs. 3-6, col. 2, I. 25-coL 3, I. 33). 

3. Claim 7 is rejected under 35 U.S.C. 102(b) as being clearly anticipated by Fazan 
794. 

Fazan teaches a semiconductor device of the type wherein a device isolation 
oxide film structure (4) formed on a circuit formation surface of a semiconductor 
substrate (1) is a trench isolation structure, characterized in that an angle 9 of a trench, 
which constitutes the trench isolation structure with the circuit formation surface of the 
semiconductor substrate, in a depth-wise direction with respect to the side surface of 
the semiconductor substrate is within the range of 90° < 0 < 180°. 

4. Claim 8 is rejected under 35 U.S.C. 102(b) as being clearly anticipated by Fazan 
794. 

Fazan teaches a semiconductor device of the type wherein a device isolation 
oxide film structure (4) formed on a circuit formajion^ 

"substrate (1) is a trench isolation structure, characterized in that an angle 0 of a trench, 
which constitutes the trench isolation structure with the circuit formation surface of the 
semiconductor substrate, in a depth-wise direction with respect to the side surface of 
the semiconductor substrate is within the range of 90° < 0 < 180°, and a silicon oxide (4) 
exists inside the trench. 
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Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

5. Claims 2 and 3 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fazan '794 in view of Miyashita et al. (EP. Patent No. 459397). 
v Fazan teaches a method of fabricating a semiconductor device substantially as 
claimed including the steps of: 

(a) forming an oxidation prevention film (3) on a circuit formation surface of a 
semiconductor substrate (1 ); 

(c) forming a trench having (T) a predetermined depth to the shallow trenches 
having a radius of curvature so formed; 
^ (d) oxidizing the trench portions (2A) formed in the semiconductor substrate; 

(e) burying a buried insulating film (4) into the trenches so oxidized; 

(f) remoyjngjh^b^ite^ 

and 

(g) removing the oxidation prevention film (3) formed on the circuit formation 
surface of the semiconductor substrate. (See Figs. 3-6, col. 2, 1. 25-col. 3, 1. 33). 
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Thus, Fazan is shown to teach all of the features of the claim with the exception 
of forming a shallow trenches having a radius of curvature at corners in a desired 
position of the circuit formation surface of the semiconductor substrate. 

However, Miyashita '397 teaches forming shallow trenches (26) having a radius 
of curvature (27) at corners in a desired position of the circuit formation surface of the 
semiconductor substrate prior to forming the isolation trench (28) to avoid the 
concentration of electric field at the corner of the trench thereby preventing lowering the 
. threshold voltage of the MOSFET. (See Figs. 2A-C, col. 2, 1. 50-col. 3, I. 12). 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to form the taper portion (27) at the corner of trench (T) of 
Fazan 794 as taught by Miyashita '397 to avoid the concentration of electric field at the 
corner of the trench thereby preventing lowering the threshold voltage of the MOSFET. 



: With respect to claim 3, the process for forming the shallow trench (26) of 
Miyashita '397 is carry out by isotropic etching and the step for forming the trench (28) 
is carry out by anisotropic etching. 




6. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fazan 
'794 in view of Perera (U.S. Patent No. 5,786,263). 

Fazan teaches a method of fabricating a semiconductor device similar as 
claimed including the steps of: 
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(a) forming an oxidation prevention film (3) on a circuit formation surface of a 
semiconductor substrate (1 ); 

(b) forming trenches (T) having a predetermined depth at desired positions of the 
circuit formation surface of the semiconductor substrate; 

(c) oxidizing the trench portions (2A) formed in the semiconductor substrate; 

(d) burying a buried insulating film (4) into the trenches so oxidized; 

(e) removing the buried insulating film formed on the oxidation prevention film; 

and 

(g) removing the oxidation prevention film (3) formed on the circuit formation 
surface of the semiconductor substrate. (See Figs. 3-6, col. 2, I. 25-col. 3, I. 33). 

Thus, Fazan is shown to teach all of the features of the claim with the exception 
of oxidizing the semiconductor substrate (1 ) after the buried insulating film (4) formed on 
the oxidation prevention film is removed. 

However, Perera teaches oxidizing the semiconductor substrate (12) after the 
buried insulating film (34) formed on the oxidation prevention film is removed. __ ( See i.coL- 
_^4- -! L9.21^- - ^zz-i- ' — 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to oxidizing the semiconductor substrate (1) of Fazan after the 
buried insulating film (4) formed on the oxidation prevention film is removed to densify 
the buried insulating film. 
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7. Claims 5 and 6 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Fazan 794 in view of Miyashita '397 and Perera '263. 

Fazan teaches a method of fabricating a semiconductor device as claimed 
including the steps of: 

(a) forming an oxidation prevention film (3) on a circuit formation surface of a 
semiconductor (1); 

(c) forming trenches (T) having a predetermined depth in the semiconductor 
substrate; 

(d) oxidizing the trench portions (2A) formed in the semiconductor substrate; 

(e) burying a buried insulation film (4) into the trenches so oxidized; 

(f) removing the buried insulating film formed on the oxidation prevention film (3); 

and 

(h) removing the oxidation prevention film (3) formed on the circuit formation 
surface of the semiconductor substrate. (See Figs. 3-6, col. 2, I. 25-col. 3, 1. 33). 

Thus, Fazan is shown to teach all of the features of the claim with JJie_exc^ 
_ofcformirig^shalTow trench"ITa^ radius of curvature at corners prior to forming the 
trench (T) and oxidizing the semiconductor substrate (1) after the buried insulating film 
(4) formed on the oxidation prevention film (3) is removed. 

However, Miyashita '397 teaches forming shallow trenches (26) having a radius 
of curvature (27) at corners in a desired position of the circuit formation surface of the 
semiconductor substrate prior to forming the isolation trench (28) to avoid the 
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concentration of electric field at the corner of the trench thereby preventing lowering the 
threshold voltage of the MOSFET. (See Figs. 2A-C, col. 2, 1. 50-col. 3, 1. 12). 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to form the taper portion (27) at the corner of trench (T) of 
Fazan 794 as taught by Miyashita '397 to avoid the concentration of electric field at the 
corner of the trench thereby preventing lowering the threshold voltage of the MOSFET. 

Further, Perera teaches oxidizing the semiconductor substrate (12) after the 
. buried insulating film (34) formed on the oxidation prevention film is removed. (See col, 
4,11.9-21).' 

It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to oxidizing the semiconductor substrate (1) of Fazan after the 
buried insulating film (4) formed on the oxidation prevention film is removed to densify 
the buried insulating film. 

With respect to claim 6, the process for forming the shallow trench (26) of 
Miyashita '397 is carry out by isotropic etching and the step for forming the trench (28)--- 
Js^ai^'^utbyzan^ 

8. Claim 9 is rejected under 35 U.S.C. 103(a) as being unpatentable over Fazan 
794 in view of Perera '263. 

Fazan teaches a method of fabricating a semiconductor device similar as 
claimed including the steps of: 
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(a) forming an oxidation prevention film (3) on a circuit formation surface of a 
semiconductor substrate (1 ); 

(b) forming trenches regions (T) in the substrate from the circuit formation 
surface thereof; 

(c) performing a first oxidation to form an oxide film (2A) on the trench regions 
formed in step (b); and 

(d) forming an insulating film (4) inside the oxidized trench regions so as to 
completely fill them. (See Figs. 3-6, col. 2, 1. 25-col. 3, I. 33). 

Thus, Fazan is shown to teach all of the features of the claim with the exception 
of performing a second oxidation to selectively oxidize the opening side of the 
completely filled trench regions in the substrate. 

However, Perera teaches performing a second oxidation of the semiconductor 
substrate (12). (See col. 4, II. 9-21). 

r. It would have been obvious to one having ordinary skill in the art at the time of 
the invention was made to perform a second oxidation of the semicqn^^oLsubstrate- 
-(^hcfrEaza to densify the insulating film (4). 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Anh D. Mai whose telephone number is (703) 305-0575. 
The examiner can normally be reached on 8:30AM-5:00PM. 



Application/Control Number: 09/254,939 



Page 10 



Art Unit: 2814 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Olik Chaudhuri can be reached on (703) 306-2794. The fax phone 
numbers for the organization where this application or proceeding is assigned are (703) 
308-7722 for regular communications and (703) 308-7722 for After Final 
communications. 

Any inquiry of a general nature or relating to the status of this application or 
.^dceeding should be directed to the receptionist whose telephone number is (703) 308- 
0956. 

Anh D. Mai 
August 1 , 2000 




